Different patterns of gray matter volume (GMV) abnormalities have been reported between chronic patients with deficit schizophrenia (DS), relative to nondeficit schizophrenia (NDS) patients. However, it is not clear whether these differences are characteristic to the pathophysiology of DS or due to the effects of medications or illness durations. To address this issue, GMV in 88 first-episode, drug-naive patients with schizophrenia (44 DS and 44 NDS), 67 of their first-degree relatives and 84 healthy controls were assessed using voxel-based morphometry (VBM) and compared between groups. Correlations between GMV and clinical symptoms in patients were also assessed. Compared to controls, DS patients displayed more severe GMV reduction in the cerebellar culmen than NDS patients. GMV reduction in culmen was also observed in the first-degree relatives of DS (but not NDS) patients, suggesting possible different genetic risk in DS and NDS. The left insula was significantly smaller in DS patients than both NDS patients and controls, and smaller GMV of this region was associated with more severe negative symptoms in patients. Our results collectively indicate that DS might represent a distinct subtype of schizophrenia from NDS and the GMV change in left insula may be a morphological signature of DS.
a b s t r a c t Different patterns of gray matter volume (GMV) abnormalities have been reported between chronic patients with deficit schizophrenia (DS), relative to nondeficit schizophrenia (NDS) patients. However, it is not clear whether these differences are characteristic to the pathophysiology of DS or due to the effects of medications or illness durations. To address this issue, GMV in 88 first-episode, drug-naive patients with schizophrenia (44 DS and 44 NDS), 67 of their first-degree relatives and 84 healthy controls were assessed using voxel-based morphometry (VBM) and compared between groups. Correlations between GMV and clinical symptoms in patients were also assessed. Compared to controls, DS patients displayed more severe GMV reduction in the cerebellar culmen than NDS patients. GMV reduction in culmen was also observed in the first-degree relatives of DS (but not NDS) patients, suggesting possible different genetic risk in DS and NDS. The left insula was significantly smaller in DS patients than both NDS patients and controls, and smaller GMV of this region was associated with more severe negative symptoms in patients. Our results collectively indicate that DS might represent a distinct subtype of schizophrenia from NDS and the GMV change in left insula may be a morphological signature of DS. & 2015 Elsevier Ireland Ltd. All rights reserved.
Introduction
Deficit schizophrenia (DS) is a syndrome with enduring, primary negative symptoms in patients with schizophrenia (Kirkpatrick and Galderisi, 2008). Patients with DS comprises 15-20% of schizophrenia cases in epidemiological samples (Messias et al., 2004) . Relative to non-deficit schizophrenia (NDS) patients, DS patients have more severe negative symptoms, worse long-term prognosis, poorer premorbid adjustment, greater cognitive impairment, and a high frequency of family history with schizophrenia (Kirkpatrick et al., 2000; Kirkpatrick et al., 2001; Tek et al., 2001; Galderisi et al., 2002; Cohen et al., 2007; Réthelyi et al., 2011) . Consequently, it has been suggested that DS could be a distinct disease entity from nondeficit forms of schizophrenia (Galderisi and Maj, 2009) . It was also hypothesized that DS and NDS might involve different pathophysiological changes in the brain (Kirkpatrick et al., 2001; Kirkpatrick and Galderisi, 2008) . Indeed, several previous studies reported different patterns of grey matter volume (GMV) abnormalities in DS and NDS patients, although the results remain inconclusive (Sigmundsson et al., 2001; Galderisi et al., 2008; Cascella et al., 2010; Fischer et al., 2012; Volpe et al., 2012) . For instance, using the voxel-based morphometry (VBM), Cascella et al. reported that GMV abnormalities in the left insula, bilateral superior temporal gyrus, and left precuneus were characteristic of DS (Cascella et al., 2010) . In addition, Fischer et al. found that the reduction in GMV of bilateral superior prefrontal and superior and middle temporal gyrus was only Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
